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Cardiology’s
10 Greatest Discoveries
of the 20th Century

We present a brief summary of the 10 greatest cardiologic developments and discov-
eries of the 20th century. Described are electrocardiography; preventive cardiology and
the Framingham Study, “lipid hypotheses” and atherosclerosis; coronary care units;
echocardiography, thrombolytic therapy; cardiac catheterization and coronary angiogra-
phy; open-heart surgery,; automatic implantable cardiac defibrillators,; and coronary an-
gioplasty. These topics are the personal choices of the authors. (Tex Heart Inst J 2002;
29:164-71)

he great success in lowering cardiovascular mortality rates during the last

decades of the 20th century are secondary to the extraordinary strides

made in the understanding of basic cardiovascular science and in the devel-
opment of new diagnostic and therapeutic techniques. We describe the 10 most
important cardiologic developments and discoveries of the last century. Without
these, the cardiology that we practice today would not be possible. The 10 topics
were selected on the basis of personal choice.

1. Electrocardiography

During the latter part of 19th century, much research centered around the electri-
cal activity of the heart, although some of the Ist investigators were unaware of the
clinical usefulness of recording cardiac electrical activity. As late as 1911, Augustus
Waller, who was the pioneer of electrocardiography, said, “I do not imagine that
electrocardiography is likely to find any very extensive use in the hospital. It can at
most be of rare and occasional use to afford a record of some rare anomaly of car-
diac action.”" However, just 13 years later, the Nobel Prize in Medicine was award-
ed to Willem Einthoven, who transformed this curious physiologic phenomenon
into an indispensable clinical recording device.

Rudolf von Koelliker and Heinrich Miiller were the first to discover, in 1856,
that the heart generated electricity.” The Ist successful recording of electrical
rthythm in the human heart seems to have been made by Alexander Muirhead in
1869-70, using a Thomson siphon recorder at St. Bartholomew’s Hospital, Lon-
don. This equipment was originally devised to record signals passing through the
transatlantic cable, which had been laid in 1866.° Waller performed his work in the
development of electrocardiography at St. Mary’s Hospital, Paddington, London.
He used the Lipmann capillary electrometer to record electrical reactions of the
human heart. In 1887, Waller published the 1st report of a recording of cardiac
electricity on the body’s surface; he called the recording a “cardiograph.” Waller
presented his paper titled “A preliminary survey of 2,000 electrocardiograms” be-
fore the Physiological Society of London in 1917.° Among his contributions were
the variability of the electrogram, the dipole concept that led to isopotential map-
ping, and the vector concept.

Einthoven, born in 1860 in Java, Dutch East Indies (now Indonesia), attended
the University of Utrecht Medical School.? In 1887, Einthoven was present at the
International Congress of Physiology in London, where he observed Waller
demonstrating the use of the capillary electrometer to record an “electrograph” of
the heart.® Einthoven began to explore the use of the capillary electrometer to
record minute electrical currents. In 1895, he was able to detect recognizable waves,
which he labeled “P, Q, R, S, and T.” The limitations of capillary electrometers led

Einthoven to devise a string galvanometer to record cardiac electrical activity.>*¢’
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With his new technique, he standardized the tracings
and formulated the concept of “Einthoven’s triangle”
by mathematically relating the 3 leads (Lead I1I =
Lead II — Lead I). He described bigeminy, complete
heart block, “P mitrale,” right and left and ventricular
hypertrophy, atrial fibrillation and flutter, the U
wave, and examples of various heart diseases.*®” Jo-
hannes Bosscha, one of Einthoven’s teachers, suggest-
ed using existing telephone lines to link the hospital
to Einthoven’s physiology laboratory. This idea in-
creased the clinical availability of Einthoven’s instru-
ment by enabling electrocardiographic studies to be
made in hospitalized patients.®

Within 10 years of Einthoven’s clinical studies with
the string galvanometer, the potential of electrocar-
diography was realized. Many arrhythmias were rec-
ognized, and the associations of T-wave inversion with
angina and arteriosclerosis were identified in 1910.
The “father of electrocardiography” was honored with
the Nobel Prize in Medicine in 1924. His important
contributions laid the foundation for the great discov-
eries of the 20th century and further advances in the

field of cardiology.

2. Preventive Cardiology
and the Framingham Study

The Framingham Study is one of the most impressive
medical works in the 20th century.” During the 1st
half of the century, there was a steady increase in
deaths attributed to heart disease. However, the caus-
es of coronary heart disease were speculative. Investi-
gations comprised descriptive case reports and case-
control comparisons of small studies only.’ With
support from the newly created National Heart Insti-
tute (now National Heart, Lung, and Blood Institute
[NHLBI]), the 1st collection of information from a
community cohort was gathered. Between 1948 and
1951, 1,980 men and 2,421 women were enrolled in
an observational study in Framingham, Massachu-
setts. The Ist report of this long-term study, “Factors
of risk in the development of coronary heart dis-
ease—six-year follow-up experience; the Framingham
Study,” was published in the Annals of Internal Medi-
cine in 1961." The study showed that high blood
pressure, smoking, and high cholesterol levels were
major factors in heart disease. From this report, the
concept of risk factors emerged, and, with further
elaboration through the years, the study provided
health professionals with multifactorial risk profiles
for cardiovascular disease. These profiles assisted in
the identification of candidates who might benefit
from preventive measures. The Framingham Study
provided information crucial to the recognition and
management of atherosclerosis, its causes, and its com-
plications. Fifty years’ worth of data collected from
the residents of Framingham has produced over 1,000
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scientific papers; introduced the concepts of biologic,
environmental, and behavioral risk factors; identified
major risk factors associated with heart disease, stroke,
and other diseases; created a revolution in preven-
tive medicine; and forever changed the ways in which
the medical community and the general population
view the genesis of disease. Of note, the Framingham
Study was the 1st major cardiovascular study that in-
cluded women participants. Not only was the Fram-
ingham Study a milestone in the history of cardiology,
but it has served as the model for many other longi-
tudinal cohort studies. We remain indebted to those
who initiated the study and thus became pioneers in
preventive cardiology.

3. “Lipid Hypotheses” and Atherosclerosis
During the 19th century, arteriosclerosis was well
recognized, but its etiologic and pathologic signifi-
cance had not been established. The hypotheses ex-
plaining it ranged from disturbed arterial metabolism
to adherent blood clots that gradually changed into
arteriosclerotic plaques. In 1904, Felix Marchand in-
troduced the term atherosclerosis and suggested that
atherosclerosis was responsible for nearly all obstruc-
tive processes in the arteries."

In St. Petersburg, Russia, in 1908, A.I. Ignatowski
observed a possible relation between cholesterol-rich
foods and experimental atherosclerosis.” Another sign
that cholesterol might be involved in the pathogenesis
of atherosclerosis came 2 years later, when Adolf Win-
daus showed that atheromatous lesions contained 6
times as much free cholesterol as a normal arterial wall
and 20 times more esterified cholesterol." Using cho-
lesterol-fed rabbits to produce experimental athero-
sclerosis, Nikolai Anichkov demonstrated, in 1913,
that it was cholesterol alone that caused these athero-
sclerotic changes in the rabbit initima.” He found
early lesions, such as fatty streaks, as well as advanced
lesions; by standardizing cholesterol feeding, he dis-
covered that the amount of cholesterol uptake was
directly proportional to the degree of atherosclerosis
severity. William Dock, in an editorial in 1958,
likened the significance of this classic work by Anich-
kov to that of the discovery of the tubercle bacillus by
Robert Koch.'®

During the 1930s, studies of the blood concentra-
tion of cholesterol began, but most of the medical
community did not comprehend the clinical impor-
tance of such studies. In 1950, John Gofman and
his associates identified the low-density lipoprotein
(LDL) cholesterol and high-density lipoprotein
(HDL) cholesterol using the ultracentrifuge tech-
nique."” In addition, they found that 101 of 104 men
with myocardial infarction had elevated LDL mole-
cules—a finding which they had also observed in
their cholesterol-fed atherosclerotic rabbits. Gofman’s

Cardiology’'s 10 Greatest Discoveries of the 20th Century 165



group observed an inverse relationship between HDLs
and risk of coronary artery disease. In 1952, Laurence
Kinsell and coworkers found that ingestion of plant
foods and avoidance of animal fats decreased the
blood level of cholesterol."” The most important study
to identify blood cholesterol level as a risk factor for
coronary artery disease was the Framingham Study,
which showed that the risk of developing clinically
significant coronary artery disease was a continuous
curvilinear function of blood cholesterol levels.

During the 1950s and 1960s, many cholesterol-
lowering agents were introduced into clinical use, in-
cluding nicotinic acid, cholestyramine, clofibrate, and
plant sterols. In 1961, the American Heart Associa-
tion began encouraging people to follow a “prudent
diet;”" and in 1964, Konrad Bloch and Feodor Lynen
received the Nobel Prize in Medicine for their work
on the metabolism of cholesterol and fatty acids. Dur-
ing the 1970s, Michael Brown and Joseph Goldstein
found the LDL receptor and the LDL pathway and
shared the 1985 Nobel Prize in Medicine. Another
major breakthrough in the pharmacologic manage-
ment of hypercholesterolemia was the discovery of the
statins (3-hydroxy-3-methylglutaryl coenzyme A re-
ductase inhibitors). Akira Endo in Japan discovered
the earliest statin, compactin, in 1976. In 1985, the
NHLBI established the National Cholesterol Educa-
tion Program to educate both physicians and patients
about the importance of treating hypercholesterole-
mia, and the 1st guidelines were published in 1988.”'
The more that the beneficial effects of lipid-lowering
interventions became manifest via large clinical and
angiographic trials, the more such interventions were
used in clinical practices for the primary and second-
ary prevention of coronary artery disease.

4. Coronary Care Units

In the early 1960s, the technique of closed-chest car-
diopulmonary resuscitation and continuous telemetry
monitoring with an alarm system laid the groundwork
for coronary care units (CCUs)—specialized intensive
care units for patients with acute myocardial infarc-
tions (AMIs). These developments were combined
with 2 simple strategies: 1) the clustering of patients
with AMIs on a single hospital unit, where necessary
equipment and drugs were readily available and where
trained personnel could be in continuous attendance;
and 2) the training of specialized nurses to recognize
and treat arrhythmias rapidly in the absence of a phys-
ician.”” The major objective was to reduce the number
of deaths caused by arrhythmias. However, no mea-
sures were available to manage overwhelming shock
or refractory pulmonary edema resulting from pump
failure. Desmond Julian presented the st description
of the CCU to the British Thoracic Society in July
1961.% The next year, Gaston Bauer and Malcolm
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White started a CCU in a Sydney hospital. Around
the same time, K.W.G. Brown in Toronto, Hughes
Day in Kansas, and Lawrence Meltzer in Philadelphia
began monitoring patients with myocardial infarc-
tions in CCUs.” The importance of the specialized
care administered in the CCU was realized in 1967
when Thomas Killip and John Kimball published
their experience consisting of 250 patients with AMIs
who had been treated in the CCU. Compared with
other patients who had experienced AMIs, those
treated in the CCU had better survival rates in the ab-
sence of cardiogenic shock.” Other centers reported
similar results.”>”

From experience gained in the early CCUs, it soon
became apparent that arrhythmias were much more
common than had previously been suspected. Ventric-
ular extrasystoles were found to be almost universal
and generated a lot of interest as “warning” arrhyth-
mias. Bernard Lown and colleagues reported that they
found no occurrence of ventricular fibrillation when
patients who experienced warning arrhythmias were
treated with lidocaine.” The development of CCUs
coincided with a rapid expansion in the use of trans-
venous pacing, which was performed in 35% of pa-
tients with AMIs at the New York Hospital-Cornell
Medical Center in 1967.”

Early success in CCUs with resuscitation and with
the detection and treatment of arrhythmias focused
researchers’ attention on left ventricular failure and
cardiogenic shock. The Myocardial Infarction Re-
search Units were created in the United States by the
NHLBI, and a large program of research was initiated
for the investigation of the hemodynamic effects of
myocardial infarction. The Swan-Ganz flow-guided
catheter was introduced, and its use for invasive mon-
itoring of cardiac hemodynamics became routine in
some centers.”

5. Echocardiography

The evolution of ultrasonography dates back to 1880,
when Pierre and Jacques Curie discovered piezoelec-
tricity.”® During World War II, the field of sonar ul-
trasonography advanced rapidly because of its use for
detecting submarines. The pioneers of echocardiogra-
phy were Inge Edler, a cardiologist at Lund University
in Sweden, and Hellmuth Hertz, a Swedish physi-
cist.” Edler and Hertz borrowed a sonar device from
a local shipyard, improved it, and recorded cardiac
echoes from Hertz’s own heart. With the develop-
ment of this ultrasonic “reflectoscope,” the new field
of echocardiography emerged. Edler and Hertz first
reported the continuous recording of movements
of the heart walls in 1954 and described the use of
the ultrasonic cardiogram for mitral valve diseases in
1956.% Edler identified several structures on the echo-
cardiogram and made a film that was shown at the
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European Congress of Cardiology in 1960. With the
development of Doppler echocardiography in the
1960s, the ink-jet printer (another invention by Hertz)
was useful in the development of the color Doppler
technique. In 1977, Edler and Hertz were joint recipi-
ents of the Lasker Prize, which is the American equiva-
lent of the Nobel Prize in Medicine.

In Germany, Sven Effert and his colleagues identi-
fied left atrial masses using cardiac ultrasound in
1959.%" Effert’s team visited the United States in the
early 1960s, where they met Claude Joyner and dis-
cussed the potential of ultrasonography, including the
advantages of its nonhazardous nature. At the Univer-
sity of Minnesota, John Reid, an electrical engineer,
with John Wild, worked on tissue characterization
using ultrasound and developed the 1st clinical ultra-
sonic scanner. Later, Reid became a member of Joy-
ner’s group in Philadelphia where, in 1963, they
published the 1st American article on echocardiogra-
phy.? The American achievements in early clinical
echocardiography are credited to Harvey Feigenbaum,
who led research in the new field of cardiac ultraso-
nography. In 1968, in Indianapolis, he started the Ist
academic course dedicated solely to cardiac ultra-
sonography, and in 1972, he wrote the 1st book on
echocardiography.® As this subspecialty gained accep-
tance and applicability, newer techniques—such as
2-dimensional, transesophageal, and Doppler echo-
cardiography—were introduced.

6. Thrombolytic Therapy

One of the last century’s most exciting developments
in the field of cardiology was the introduction of
thrombolytic therapy for use in patients experiencing
AMLIs. In 1933, William Tillet and R.L. Garner dis-
covered that Group A B-hemolytic streptococci pro-
duced a fibrinolytic substance, which they called
streptococcal fibrinolysin.* Haskell Milstone, in 1941,
suggested that a plasma factor, which he called a
“plasma lysing factor,” was necessary for streptococcal-
mediated fibrinolysis.” L. Royal Christensen, a micro-
biologist, was able to describe the entire mechanism
of streptococcal fibrinolysis in 1945. He showed that
human plasma contained the precursor of an enzyme
system, which he called plasminogen, and that the
streptococcal fibrinolysin, which he named strepto-
kinase, was an activator that could convert plasminogen
to the proteolytic and fibrinolytic enzyme plasmin.***’
Two years later, Christensen made available to Tillet
a crudely purified preparation of streptokinase. Sol
Sherry, Alan Johnson, and George Hazlehurst soon
joined Tillet in performing animal experiments with
streptokinase in order to determine its efficacy in the
treatment of acute coronary thrombosis.* In 1952,
Tillet and Johnson reported lysis of experimental
thrombi in rabbits’ ears with intravenous streptokinase
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administered through a peripheral vein.” Five years
later, Sherry’s group reported a rational approach to
thrombolysis using a loading dose and a sustaining in-
fusion of streptokinase sufficient to increase the clot-
dissolving activity of plasma by several hundred-fold
and to maintain a plasma streptokinase concentration
of about 10 p/mL.%

The Ist study of intravenously administered strep-
tokinase was performed in patients who had AMIs in
1958.# The importance of thrombolysis in such pa-
tients was highlighted when Marcus DeWood provid-
ed angiographic evidence of a very high incidence of
total occlusion of infarct-related arteries during the
early period of infarction,” and Peter Rentrop and his
group demonstrated rapid recanalization after local
administration of streptokinase directly into an in-
farct-related artery.” Thereafter, the Netherlands trial,
the Western Washington trials, and ISIS-2 demon-
strated both short- and long-term benefits of throm-

bolytic therapy.*-%

7. Cardiac Catheterization

and Coronary Angiography
In 1844, Claude Bernard, a noted French research
physiologist, used catheters to record intracardiac pres-
sures in animals and coined the term “cardiac cathe-
terization.”” With the discovery of x-rays in 1895 by
Wilhelm Roentgen, a new approach to the study of
cardiac anatomy became possible.” Two 2 German
physicians, Friedrich Jamin and Hermann Merkel,
published the 1st roentgenographic atlas of the human
coronary arteries in 1907. In this publication, the au-
thors presented their study of 29 hearts in which the
coronary arteries were injected with a suspension of
red lead in gelatin.” In 1929, a young surgical resi-
dent, Werner Forssmann, performed the 1st docu-
mented human cardiac catheterization on himself in
Eberswald, Germany. He anesthetized his left elbow,
inserted a catheter into his antecubital vein, and con-
firmed the position of the catheter tip in the right atri-
um by use of radiography. His goal was to find a safe
and effective way to inject drugs for cardiac resuscita-
tion.” Forssmann soon extended his experiments to
include the intracardiac injection of contrast material
through a catheter placed in the right atrium. His con-
tributions, along with the development of nontoxic
contrast media and the steady advances in radiological
techniques, prepared the way for the development of
coronary angiography.”

André Cournand and Dickinson Richards, in 1941,
used the cardiac catheter as a diagnostic tool for the
Ist time, applying catheterization techniques to mea-
sure right-heart pressures and cardiac output.” For
their landmark work, they shared a Nobel Prize in
Medicine with Forssmann in 1956. In 1958, Mason
Sones performed selective coronary arteriography in a
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series of more than 1,000 patients, and he published a
brief description of his technique in Modern Concepts
of Cardiovascular Diseases 4 years later.”” This develop-
ment initiated a period of rapid growth in coronary
arteriography during the mid 1960s. Melvin Judkins,
a radiologist who had studied coronary angiography
with Sones, created his own system of coronary imag-
ing in 1967, introducing a series of specialized cath-
eters and perfecting the transfemoral approach.”

8. Open-Heart Surgery

Wilfred Bigelow and his team performed open-heart
procedures in animals with the use of hypothermia in
1949.%* This prompted more research on the applica-
bility of hypothermia in human beings. In 1953, John
Lewis performed the 1st successful closure of an atrial
septal defect in a 5-year-old girl, using the open-heart
hypothermic technique that Bigelow’s group had de-
veloped.” In the decade between the mid-fifties and
the mid-sixties, surgical research was very much fo-
cused on various techniques of hypothermia and their
possible clinical application

The heart-lung machine, which offered additional
protection to vital organs, was used by John Gib-
bon in 1953 during the repair of an atrial septal de-
fect and was a major advance in open-heart surgery.”
In “Milestones in Chest Surgery,” Eloesser wrote,
“Gibbon’s idea and its elaboration take their place
among the boldest and the most successful feats of
man’s mind.”” The experience gained with open-
heart surgery for congenital lesions enabled surgeons
to attempt cardiac valve repair and replacement. In
1956, Walton Lillehei and his team corrected pure
mitral regurgitation with suture plication of the com-
missures under direct vision. After that time, many
surgeons around the world became involved in direct
vision repair,”® and prosthetic valves were introduced
for cardiac valve replacement.

In 1935, Claude Beck of the Cleveland Clinic pub-
lished his classic paper, “The development of a new
blood supply to the heart by operation,” which de-
scribed his technique of grafting a flap of the pec-
toralis muscle over the exposed epicardium to create a
new blood supply.” His work in myocardial revascu-
larization spanned more than 3 decades and captured
the imagination of many surgeons. Arthur Vineberg
used the internal mammary artery to provide a new
source of blood to the myocardium in 1946.% This
technique became very popular; about 5,000 such op-
erations were performed between 1950 and 1970. In
1964, Vasilii Kolessov, a Russian cardiac surgeon, per-
formed the 1st internal mammary artery—coronary
artery anastomosis.®’ René Favaloro achieved a physio-
logic approach in the surgical management of coro-
nary artery disease—the bypass grafting procedure—
at the Cleveland Clinic in May of 1967.° He used a
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saphenous vein autograft to replace a stenotic segment
of the right coronary artery. Later that year, he began
to use the saphenous vein as a bypassing channel.
Soon Dudley Johnson extended the bypass procedure
to include the left coronary arterial systems.® In
1968, Charles Bailey and Teruo Hirose* and George
Green® used the internal mammary artery instead of
the saphenous vein for bypass grafting. Today, coro-
nary artery bypass grafting has become one of the
most common operations and is performed all over
the world.

9. Automatic Implantable
Cardiac Defibrillators

Perhaps the 1st successful attempt at electrical defib-
rillation occurred in 1775 when Peter Abildgaard, a
Danish veterinarian, evaluated the effects of electrical
shock and countershock on chickens.® In 1899, Jean-
Louis Prevost and Frederic Batelli were the first to
thoroughly study the effects of electrical discharge
on the heart. They noted that if shock was applied
within seconds of the onset of fibrillation, the result
was defibrillation, which successfully restored sinus
thythm.” During the early 1930s, D.R. Hooker and
his team refined the existing knowledge about defib-
rillation.*®

The original concept of the artificial pacemaker is
attributed to Albert Hyman, whose paper on the top-
ic appeared in the Archives of Internal Medicine in
1932.% Fifteen years later, Beck was the first to apply
electrical defibrillation to a human heart in the op-
erating room.” Bigelow, John Callaghan, and John
Hopps, at the Banting Institute in Toronto, developed
a technique of transvenous pacing, which they report-
ed in 1950; Smith and Stone Ltd. built the 1st com-
mercial pacemaker to their design.”" In 1956, Paul
Zoll and coworkers performed the 1st successful ex-
ternal defibrillation in a human subject.”” In Sweden,
Ake Senning and Rune Elmqvist designed a miniature
pulse generator, which was implanted after a thora-
cotomy in 1958.” Wilson Greatbatch, in the United
States, devised an implantable pacemaker powered by
a mercury-zinc battery.”* The early devices were all
asynchronous; the Ist atrioventricular (AV) synchro-
nous pacemaker, which simulated a true physiologic
state, was implanted in 1962.”

These achievements and the expanding knowledge
of clinical electrophysiology led to the invention
of the automatic implantable cardiac defibrillator
(AICD). This device was meant to abort ventricular
fibrillation at its onset, thus averting the inevitably
fatal outcome. Michel Mirowski, Morton Mower, and
William Staewen at Sinai Hospital of Baltimore col-
laborated on the AICD in 1969. The next year, they
published their animal experiments in the Archives
of Internal Medicine.”* The concept of the AICD
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generated a lot of criticism,” but the Baltimore group
continued to pursue their research. Marlin Heilman
(the founder of Medrad, a small company that sup-
plied angiographic catheters), joined that group in
1972. Heilman helped to make sensing circuits that
could identify ventricular fibrillation on the basis of a
mathematical formula called the probability density
function.”” In February 1980, after extensive animal
research, Mirowski’s team successfully treated their
Ist human patient with an AICD.” In their first 50
patients, the mortality rate was less than 10%. Soon
the AICD became the treatment of choice for patients
with life-threatening ventricular tachyarrhythmias
by consistently outperforming the best medications
available for these patients.

10. Coronary Angioplasty

In 1964, Charles Dotter and Melvin Judkins de-
scribed a new technique for relieving stenosis of the
iliofemoral arteries with rigid dilators.” Despite the
fact that this technique was developed in Oregon, the
procedure was largely ignored in the United States
because of technical difficulties and complications.
Nonetheless, this technique was used to treat large
numbers of patients in Europe. In Zurich, Andreas
Gruentzig substituted a balloon-tipped catheter for
the rigid dilator and performed the 1st peripheral bal-
loon angioplasty in a human being in 1974.% After
achieving success with coronary angioplasty in ani-
mals, Gruentzig and his colleagues performed the
Ist intraoperative balloon angioplasty on the human
heart. Soon, Gruentzig accomplished the 1st coronary
angioplasty in a patient who was awake. On 16 Sep-
tember 1977, Gruentzig performed balloon angioplas-
ty on an isolated stenosis of the proximal left anterior
descending coronary artery in a 37-year-old man
who had consented to angioplasty even after being
informed that he would be the Ist patient so treated.”'
This procedure was followed by a landmark article in
the New England Journal of Medicine by Gruentzig’s
team, in which they described their technique of per-
cutaneous transluminal coronary angioplasty (PTCA)
as used in 50 patients.” The Gruentzig technique took
the cardiologic community by storm, and the era of
interventional cardiology was born. This extraordi-
nary achievement could not have been accomplished
without the previous development of coronary an-
giography, coronary bypass surgery, and peripheral
vascular dilatation. An international registry of PTCA
was established to provide a method for systematic
evaluation of this new procedure. Even after Gruent-
zig’s untimely death in 1985, his technique continued
to evolve and subsequently led to applications such as
coronary atherectomy (1986) and coronary stenting
(1987). By 1997, angioplasty had become one of the

most common medical interventions in the world.
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